Metabolic enzyme response in the pressure-overloaded heart of weanling and adult rats.
Weanling and adult rats were subjected to left ventricular pressure overload induced by abdominal aortic constriction. At 5 days or 5 weeks postsurgery, the left ventricle (LV) was dissected, weighed, and metabolic marker enzyme activities (mumole/g/min) of tissue homogenates were measured. Enzymes representing glycolytic (phosphofructokinase (PFK] and mitochondrial (citrate synthase (CS) and malate dehydrogenase (MDH] metabolisms were evaluated. Five days of pressure overload had detectable, but statistically nonsignificant effects on left ventricles of both weanling and adult rats. Sustained pressure overload (5 weeks) increased LV weight by 52 and 39% in weanling and adult rats, respectively. PFK activity was 24 +/- 1 (mean +/- SE) in control weanlings and was unaltered in any of the other groups. LDH isoenzyme composition was estimated by substrate inhibition (ratio 0.33/10 mM pyruvate). With normal heart development, the LDH ratio increased from 1.89 +/- 0.06 to 2.03 +/- 0.08. Pressure overload had no influence on the adult LDH ratio. Developmental LDH responses were not observed in weanling LV after 5 weeks of aortic constriction (1.74 +/- 0.06). The product of CS activity and LV weight was used to estimate mitochondrial mass in the ventricle. Mitochondria accumulated at a rate of about 5% increase per day over the intervening 5-week period of normal heart growth. Pressure overload for 5 weeks in weanling rats elicited net accumulation of mitochondria at a rate of about 9% increase per day. Mitochondrial accumulation in the adapting adult rat heart amounted to less than 1% increase per day. The results indicate that qualitative and quantitative differences exist between young and adult animals in their heart enzyme adaptive responses to pressure overloading. Divergent metabolic adaptations may contribute to heart functional differences in the enlarged heart of weanlings and adults.